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AN AQUEOUS PREPARATION CONTAINING VITAMIN E

BACKGROUND OF THE INVENTION :

()Field of the Invention

This invention relates to an aqueous preparation

containing vitamin E.

(2Bescription of the Prior Art

Vitamin E has widely been used as a vitamin or as an
anti-oxidant in the fields of of medicines, cosmetics, food-
stuffs and the like. Since being an oil-soluble compound,
vitamin E is easily solubilized in oil or fat without trouble
to give a2 desired product. However in case that one intends
to make an aqueous preparation containing vitamin E, there
exists various problems-to be solved.

In mzke an agqueous preparation containing vitamin E
in the field of medicines, it is possible to solubilize it
with nonionic surfactants or solubilizing aids. However in
the field of foodstuffs, the use of these surfactants is not
permitted. Further the above mentioned agqueocus preparation
obtanined in the field of medicines has some problems to be

solved, such as deterioration during heat sterilization or

with the passage of time.

SUMMARY OF THE INVENTION :

He have made a study on water-solibilization of
vitamin E using a number of natural surfctants excluding the
conventionally employed surfactants, and as a result, found
that a saponin such as quillaiasponin remarkably solubilizes
vitamin E.

An aqueous preparation containing vitamin E according
to the present invention is characterized in that vitamin E

has been emulsifed or solubilized in an agqueous phase in the
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presence of a saponin.

DESCRIPTION OF THE PREFERRED EMBODIMENTS :

Quillaiasaponin has been known as a foaming agent
for non-alcoholic refreshing drinks such as coca cola and
root beer. However its ability of solubilizing vitamin E
has been unknown so far.

In the present invention, ahy synthetic or natural
vitamin E products can be used as vitamin E. It is prefer-
able that the product contains d - - tocopherol having
effects as vitamin E. Those obtained by the extraction of
natural materials usually contain oils and fats. 1Ian making
an aqueous preparation of the present invention, it is
preferable that they contain 40 % or more of tocopherol.
The coexistence in vitamin E of oil-soluble coﬁpounds (
except for triglycerides) having pharmacologicél effects is
allowable. The examples of these oil-soluble compounds are
lecithin, vitamin Ks, vitamin A, vitamin D, ubiquinone, etc.

As the saponin used in the present invention, there
are listed those derived from various plants such as quillaija-
saponin, soybean saponin, tea saponin, among which quillaia-
saponin is especially preferred. N

According to the present invention, the stability of
aqueous preparation containing vitamin E is further improved
by using together with the saponin the following compounds,
for example, surfactants such as fatty acid monoglyceride,»
"polyglycerin fatty acid ester and sucrose fattey acid ester
and /or ethylene glycol, diethylene glycol, triethylene
glycol or higher polyethylene glycols ; propylene glycol, di-
propylene glycol or higher polypropylene glycols ; glycerin,
diglycerin or higher polyglycerins; sugar-alcohols such as
sorbitol, mannitol, xylitol or multitol ; monosacchrides,
disaccharides or trisaccharides such as glucose, lactose,

sucrose, maltose, galactose ; various invert sugars obtained
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by hydrolysis of starches ; starch syrup ; dextrin;
isomerized sugars syrups ; honey; and polyhydroxyl com-
pounds such as those prepared by reacting the above mentioned
various compounds with as alkylene oxide such as ethylene
oxide or propylene oxide.

In order to improve the thermal stablity and dilution
of an agueous preparation containing vitamin E, it is prefer-
able to use a monoglyceride of fatty acid having carbon atoms
of from 6 to 12.- The dilution stabilily used herein means a
stabilily when the aqueous preparation is diluted with an
aqueous medium whose pH is in a acidic region. Further, the
above mentioned stabilities are drastically improved by using
a polyglycerin fatty acid ester.

#ihen a considerable amount of oils and fats such as
trigiycerides are contained in a tocophrol-containing oil,
only tocophercl can be solubilized, but oils and fats refains
as nondissolved materials,-resulting in difficulty of obtain-
ing 2 uniform agueous preparation. In this case, use of
sanctioned surfactants fairly contributes to the stabili-
zation of the aqueous preparation. However the problems
originating in the nature of surfactant, such as decrease in
thermal stability, pH stabilily, dilution stability and so
on may be caused depending on an amount of the .surfactant
used. Therefore in case that the surfactant is used, atten-
tion should be paid to the amount thereof. _

An amount of the saponin used for water-solubili-
zation of vitamin E is from 0.3 to 10 times (by weight ) ,
preferably from 0.5 to 4 times against vitamin E. The
amount of the saponin may be reduced by addition of the
surfactant usable with the saponin.

When the monoglyceride of fatty acid having carbon
atoms of from 6 to 12 and//or the polyglycerin fatty acid
ester are used togerher with the saponin, fheir amounts are
from 0.01 to 0.5 times, respectively against the vitamin E.

The agqueous preparation of the present invention may
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contain sugars, organic acids, amino acids, etc. in an amount
that they do not disturb the effect of the saponin.

The aqueous preparation of the present invention can
be prepared in various manners. MHost simply, vitamin E is
added dropwise to an agueous solution containing 0.1~40%,
preferably 1~30% of saponin under stirring to give a uni-
form aqueous preparation containing vitamin E. Warming
fastens solubilization. 1If a sufficieni amount of saponin
is present, solubilization can finally attained by any mixing
method.

& concentration of vitamin E in the aqueous prepara-
tion of the present invention varies from 0.001 to about 15
% depending on the factors such as the above mentioned
saponin concentration of the aqueous solution.- Aqueous
preparations containing -form 1 to 10% of vitamin E are
preferably used for various applications. Pracitically an
aqueous preparation containing a high concentration of
vitamin E is first obtained, and the concentrated prepara-
tion obtained above is diluted at use.

The aqueous preparation containing vitamin E of the
present invention can be used as it is or after diluted with
water. It is unifromly applied to foodstuffs, medicines,
cosmetics, animal feeds or the like, in the manners such as
addition by means of mixing, impregnation by means of
immersioﬁ and surface coating or supporting by means of
coating or spraying. In the above mentioned manners, there
are obtained vitamin E-enriched producs and highly oxidation-
resistant products. The appearance.and quality of these
products are not impaired beéause vitamin E is dispensed in
a ultra-fine particle form throughout the product. .

The aqueous praparation containing vitamin E of the
present invenion can be powdered by available means using
excipien, and be used in the powdered form.

According to the present invention, it beconmes

possible to use vitamin E in a substantially transparent
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form of an aqueous solution. Such water-solubilization of
vitamin E greatly contributes to expansion of applications
of vitamin E in the fields of foodstuffs, medicines, cosme-
tics, fedds or the like. Espeicially when added to table
luxuries such as.coffee or cocoa, the agueous preparation of

the present invention prevents them from losing their flavor

due to haeting. The aqueous preparation of the present
invention is effective when added to fruit juice or nutrition
drinks. . ?
The invention will be more clearly understood with k
reference to the following examples. However, this invention

should not be limited to the examples.

Example 1
} Five grams of natural tocopherol (ayéilable from
Japan Chemical Animal-feed Co., Ltd. and containing a total
tocohperol content of 90%) was added to 95 g of an aqueous
solution containing 15 g of quillaiasaponin while stirring

it with a magnetic stirrer. Stirring was continued until
turbidity disappeared. An yellowish brown transparent
solution was obtained. When diluted with water 10, 100 and
1000 times, the resulting solutions were substantially trans-

parent although the color tone was changed.

Example 2

To 5 g of E mix-80 (available from Eisai Co.,Ltd. and
confaining 80 % of tocopherol homologues and 20% of soybean
oil ) was added 0.3 g of Poem M-100 (monoglyceride of fatty
acid having 8 carbon atoﬁs‘available from Riken Vitamin Co.
)'. After uniformly mixed, the mixture was poured ingo a
solution containing 30 g of 75% starch syrup, 9 g of
quillaiasponin and 56 g of water while stirring it with a %
glass rod. As the result, a transparent yellowish red solu- ‘
tion was obtained. The 500 times dilution of the solution

with water gave a faintly bluish transparent solution. No
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noticeable change was observed after a pH value thereof is
altered to 4 by adding citric acid. Similarly no noticeable
change was observed after the aqueous solution is heated at

95°C for 30 min. and thereafter cooled to a room temperature.

Example 3

To an aqueous solution comprising 140 g of 15 %
starch syrup, 20 g of quillaiasaponin, and 216 g of water
was added, under mild stirring with a homomixer, an oily
solution obtained mixing 20 g of E mix-80, 3.2 g of ML-750 ¢
polyglycerin fatty acid ester available from Sakamoto Pharma-
ceuticals Co.,Ltd.) and 0.8 g of Poem H-100. As the result,
a transparent yellowish red solution was obtained. In the
same manner as in Example 2, the resulting solution was
diluted with water to obtain diluted solutions which have
excellent transparency, pH stability and thermal stability

like those obtained in Example 2.

Example 4

To an aqueous solution comprising 100 g of 75 %
strach syrup, 15 g of tea saponin and 155 g of water was
added, under mild stirring with a homomixer, an oily solution
‘obtained mixing 15 g of E mix-80, 2.3 g of ML-750 and 0.7 g
of Poem M-100. As the result, a transparent yellowish red
solution was obtained. In the same manner as in Example 2,
the resulting solution was diluted with water to obtain
diluted solutions which have excellent transparancy, pH
stability and thermal stability like those obtained in
Example 2. 7
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Application Example

Coffee drinks used are shown in Table 1.

Table 1
Coffee Drink

1 2 3

( with milk ) (black )
Coffee Extract 2.6 g 2.6 g 4.0 g
Sugar . T.0 e 9.3 ¢ 9.3 g
Flaver 0.01 mi 0.01 ml 0.1 ml
Milk 4.5 g 4.5 g 0 ¢
Water - up to 100 g in total -

To coffee drinks shown in Table 1 were added the
aqueous containing preparation of Vitamin E of Example 1,
the commercially available vitamin E-containing emulsion I
(from A Co., Ltd.) and the commercially available vitamin E-
containing emulsion I (form B Co., Ltd.) , respectively, so
that an amount of vitamin E contained becomes 0.0018 g.7dl.
Each mixture was heat-treated in an autoclave at 120C for
1 hour. |
rganoleptic evaluation was made in five grades
by five panelists. Non-heated coffee drinks to which no
vitamin E—coptaining emulsion 1s added are employed as

control, The results are_showh in Table 2.
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Table 2
___________ Orggnoleptic Ev§£33§£3&"“-
pH * ] * 2 * 3 * 4 remarks
(d { 6.73 4.0 3.7 3.7 3.1
coffee
drink ) {6.70 4.0 3.9 4.0 3.8 | excellent
Nofl natural feeling
o
Ta?el ) 1 6.72 3.8 2.3 2.3 2.3 | odd falvor X
@ | 6.72 3.8 3.5 3.4 3.4
(@ | 5.59 3.9 2.8 3.2 3.0
coffee
drink () | 5.56 4.2 2.8 3.3 3.2 | excellent
NO%Z natural feeling
o
Table () |1 5.55 3.2 2.0 2.0 2.0 | slightly odd
1 flavor X

{d | 5.51 4.0 2.8 2.8 3.0

(@ | 4.47 4.5 3.5 3.8 3.6

(bj | 4.47 4.6 3.6 4.0 3.9 | retained more
natural feeling

ggii?xt;ge - ) ' odd flavor¥
No.3 |[(cijd.46| 3.7| 1.7| 1.83] 1.3 | medicine-smell,
of became cloudy
Table
1 slightly stornger
acid taste,

{d) | 4.45 3.6 2.1 1.7 2.1 | lost the char-
acteristics of
coffee,
became cloudy

Note :

(a)

[ ]
.

(c)

(@ - -
%1 -
%92 -
%3 -

x4 -

- control (without vitamin E emulsion)

with the agqueous preparation of Example 1
with the emulsion I from 4 Co., Ltd.

with the emulsion I from B Co., Ltd.
aroma

taste or flavor
natural feeling
total evaluation

odd flavor means flavor like spoiled oranges.
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WHAT IS CLAIMED IS :

1. An aqueous preparation containing vitamin E
characterized in that vitamin E has been emulsified or solu-

bilized in an aqueous phase in the presence of saponin.

2. An aqueous preparation containing vitamin E

according toc Claim 1 wherein the saponin is quillaiasapon.

3. &n agqueous preparation containing vitamin E
according to Claim 1 or Claim 2 wherein a fatty acid mono-

glyceride is contained together with the saponin.

4, An aqueous preparation containing vitamin E
according to Claim 3 wherein a fatty acid constituting the
fatty acié monoglyceride has carbon atoms of from 6 to 12.

5. An aqueous preparation containing vitamin E
according to any one of Claims 1~ 4 wherein a polyglycerin

fatty acid ester is contained together with the saponin,

6. An agueous preparation containing vitamin E
according to any one of Claims 1~ 5 wherein a polyhydroxyl

compound is contained together with the saponin.

7. An aqueous preparation containing vitamin E
according to Claim 6 wherein the polyhydroxyl compound is

starch syrup.
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